Stereotypes and prejudices are a ubiquitous cultural phenomenon that can impinge on peoples' wellbeing. Moreover, the power of public stigma can make users of certain products experience discrimination, alienation, and inequality. Such experiences increase the likelihood of individuals rejecting products, services, environments, etc. altogether, often depriving them of e.g. safety, efficiency, and independence. In a worst-case scenario this can lead to a stigmatised condition that triggers further inequality and exclusion.
INTRODUCTION
Imagine that, as a professional designer, architect, or engineer, you are challenged to launch a stigmasensitive pharmacy app, a public toilet, or a white cane onto the market. In such a scenario, the likelihood of being confronted with deeply rooted social and product stereotypes is high. Public perception of stigma-inducing products and associations, along with social stereotypes, can have a large impact on users' social, psychological, and existential wellbeing [1] no matter which corner of the world they live in. Because they are widely known and shared within cultures, stereotypes may create what Claude Steele calls "a threat in the air" [2] and even challenge the users of products, services, environments, systems, etc. when no-one else is around. It is safe to say that, in essence, no design methods exist that prevent this phenomenon from occurring due to the fact that people experience and perceive stigma and discrimination subjectively [1] . This dilemma places further pressure on the next generation of designers, etc., who need to meet this challenge in order to someday deliver stigma-free design (SFD). Thus, this study aims to illustrate how students can approach the topic of "product-related stigma" (PRS) [3] 1 , as Vaes refers to it, through interdisciplinary group work and without specific foreknowledge of the subject matter. PRS was approached in Workshop Series #4 (WS4) using an especially designed toolkit, which was initially used to develop SFDs [Ibid.]. After this, we introduced critical design (CD), which helped the students to let go of traditional problem-solving and tap into the power of problemfinding instead. In short, the result of this study is a novel way of generating SFD that highlights its importance in the minds of students.
THEORY AND CONTEXT
The experience of stigma is common to all humans [4] : everybody has felt some degree of stigmatisation at some point in their lives, be it a feeling of isolation, alienation, exclusion, or embarrassment, resulting in the feeling of being different from others in some way. Furthermore, 'being different' is commonly related to culture, age, gender, race, health, etc., and can encroach on people's relationships with both objects and other individuals [5] . According to Goffman [6] , stigma can be linked to the following characteristics: (1) tribal identities (e.g. race and ethnicity); (2) abominations of the body (e.g. physical abnormalities and blemishes); (3) blemishes of individual character (e.g. mental illness and addiction). However, in the context of WS4, the term 'stigma' refers to social concepts such as stereotypes, prejudice, and discrimination; in other words, people stereotype other people, just as products can stereotype people. Designing to combat stigma moves beyond function and form, and towards, amongst other things, semantics, embodied messages, profound insight, and empathy. As is discussed above, attaining the skill set required to conduct SFD is a daunting task for young students, particularly in the light of the claim of Oudshoorn, Rommes, and Stienstra that designers often unconsciously use the 'I methodology' ("a design practice in which designers consider themselves to be representative of users" [7] [8] [9] ) when identifying user needs and establishing requirements. This links to Stockton's perspective on negative associations embodied in products; that "designers are unlikely to be able to cater for all of the stigmatising conditions; there will always be some conditions with negative associations" [10] . We as educators thus have an equally daunting task in teaching students how to design for those who are different from themselvesan activity that, according to Woodcock, McDonagh, and Osmond, requires not only personal experience, knowledge, and understanding, but confidence and genuine interest [7] [11] .
PREVIOUS STUDIES: WORKSHOPS AND TRAINING

Stigma-free design
Vaes's research on SFD, performed over the course of many years, has shown that PRS mostly occurs during spontaneous and unprepared-for real-life encounters, and furthermore that people who use or wear assistive, protective, or medical devices are often confronted with subtle, clearly visible, or invisible reactions on the part of bystanders or passers-by; instinctive responses, e.g. shock or surprise, various forms of friendliness, or even smiles [3] . According to Vaes, the sum of the aesthetic and functional aspects of the stigma-eliciting product, the product user experiencing the stigma, the observing bystanders, and the cultural context in which the situation is set is what makes an encounter with a person and a product such an impactful experience [Ibid.]. The result of this research is, among other things, the SFD Toolkit that has been applied in (and continuously developed through) design workshops since 2014. Over 220 design students (third-year students from a Bachelor's degree programme in product development) participated in a course titled 'Inclusive Design', which included theoretical background on the topic of PRS and the practical application of the SFD tools. Figure 1 shows some of the results that were generated through the SFD training. 
Critical design
[A] type of design that does not continually strive to make our lives easier, but rather trouble us an annoyance with the aiming to make us look critically at our lives and society in general. [12] [13] Prior to WS4, Torkildsby conducted three series of CD 2 workshops to explore different topics, including how institutional environments, such as prisons and hospitals [5] , and the built environment in general [7] [14] can encroach on individuals' wellbeing in order to test and further develop this way of thinking about design for educational contexts. A total of 14 workshops were executed, and approximately 150 students have been exposed to this kind of design, i.e. "the 'dark side' of design thinking" [5] , since 2011. The feedback from the participants is (almost) unanimous: "you learn to look at things from another perspective or attitude", irrespective of educational background and current methods of working, aiding in "realis[ing] the different needs of people in order to help and understand them" [7] . WS4 is, however, the first workshop to target stigma directly, even though this approach was part of the 'critical design examples' (CDEs) 3 of the previous workshops. Figure 2 . CDEs that were generated during WS1 and WS3. From left to right: a door handle in a remand prison, designed to cut the hand of a prisoner every time they try to open the door [5] ; a prison uniform that covers the inmate's body, including the head, while leaving their buttocks exposed [Ibid.]; a white cane to be fastened to a visually impaired person using a handcuff [7] ; metal bedding for use in an ICU to anchor the patient to the bed [Ibid.];
an identification system to reduce the bedridden patient to a mere number [Ibid.] 4 WORKSHOP SERIES #4 -METHODOLOGY AND PARAMETERS
Process: Trends and reflections
The workshop was designed as a two-stage process; an SFD exploration followed by a CD twist, with the two being accorded equal importance. The participants were 15 second year Master's degree students from the disciplines of architecture, interior architecture, product design, heritage studies, and urbanism and spatial planning, and were divided into five groups by the tutors so as to ensure that all of the teams were interdisciplinary. Both genders were represented, and some of the students had never met before, much less worked in these specific teams before. The workshops proceeded according to the following four steps:
1. Choose a stigma, explore the context, and define six stigma-specific challenges: The PAMS (Product Appraisal Model for Stigma; [3] ) questionnaire highlights stigmatic pitfalls and social conflicts between the users of stigma-sensitive products and their surroundings. This checklist of 27 questions helped the students to explore the context of their specific design challenge, identifying the main sensitivities for the product user, bystanders, and society. The questionnaire was presented in the form of a cardboard tetrahedron, which featured nine questions relating to product perception, products in use, etc., on each side, giving a total of 27 questions [3] . After some discussion, the teams chose to work with the following (product-related) stigmas: Team 1laryngectomy; Team 2toilet phobia; Team 3fear of using public buses; Team 4stomas; Team 5morning-after pill shaming. At the end of the first day, each team presented a list of the six most challenging and stigmatising aspects related to their design challenge. For Team 1, these were (self-inflicted) illness, a visual handicap, a 'robotic' voice, hygiene, social interactions, and low self-confidence; for Team 2, smell, sound, hygiene, gender, social norms and acceptable behaviours, and privacy; for Team 3, invasion of personal space, exposure to airborne fungi and bacteria, discomfort, a criminal environment, egotism directed towards fellow passengers, and looking poor; for Team 4, people looking, judgement, secrets, leaking in public, confrontations, and mental and physical disability; for Team 5, communicating private medical conditions, loud pharmacists, embarrassing packaging, public places, 'moral police', and exposure.
Conceptualise and visualise SFD solutions:
In the second phase, the students were provided with PIMS (Product Intervention Model for Stigma; [3] ). This consists of 15 cards which visually inspired the students to incorporate user-product attachment, user empowerment, and collective wellbeing into their designs rather than focus solely on the above-mentioned six stigma challenges. Through this, they were challenged to also consider the important factor of user empowerment, or how they might reshape societal and cultural stereotypes. Steps 1 and 2 helped the students to produce a set of ideas, which they presented in plenum before lunch on the third day. This activity also included feedback and assistance from the other students regarding which designs to develop into full concepts.
Introduce CD and "the 'dark side' of design thinking" [5], thus turning everything upsidedown:
After lunch on the third day, the workshop changed dramatically. Until then, the students had been lured into thinking that they would spend the coming days generating solutions to the chosen PRSs, and so were surprised to find that for the rest of the week they were to generate CDEs illuminating the chosen design challenge rather than solutions to problems. After some timeand for one or two teams, some much-needed supervisionall of the teams slowly but surely began to let go of their problem-solving techniques and design with satire and irony in mind. As only a few of the students had ever heard of CD, and none had practiced it, they took to the task surprisingly well.
Generating CDEs and preparing for the exhibition:
For the next two days, the students diligently followed a miniature version of the traditional design process (i.e. inspiration, ideation, and implementation), using the above-mentioned six stigma challenges as (functional and social) requirements. They presented their results as milestones during the process and used their peers' critiques to make decisions and so move forward. The teams were free to choose whatever means they wanted to present their concepts, including films, scenarios, models, role-play, etc. However, all of the teams ended up making full-scale models, simply because it was felt that these would "make an impact" or "shock people" (to quote two of the students) during the planned exhibition. On the afternoon of the fifth day, the classroom was emptied then decorated in the manner of a gallery, and at six o'clock the first guests entered to view the five CDEs.
Results: Critical design examples
Considering the short time available to them, the five teams performed brilliantly in developing their CDEs. Written reflections, handed in two weeks after the workshop, confirmed what the tutors had observed throughout the workshop week; that the students found this to be an engaging experience, and that they expressed methodological freedom and playfulness, as was found during WS1 [5] , WS2 [14] , and WS3 [7] . To quote some of the workshop participants: "For me, switching to critical design was liberating. It was nice to look at the stigma from a different perspective. I got a lot more ideas"; "In architecture, I can use critical design to first point out the problem. In the design process we (almost) always start with research related to the problem or the assignment. We actually dig into the problem.
After a thorough analysis we look for solutions and start sketching designs. Maybe that's not the right way to start the process?"; "Stigma-free design will always be useful when you are working with any kind of stigma. Critical design will be more used to make a statement and maybe also to open your mind and think differently in the idea-generation phase". As regards the results, CD should speak for itself, as Dunne and Raby [15] argue. Hence, the five CDEs are presented below, without elaborate explanations. 
CONCLUSION AND CONSIDERATIONS
The primary aim of WS4 was to challenge the next generation of designers, architects, etc. as regards their way of thinking about (product-related) stigmas in order to encourage them to reflect on and stand up, speak out, and act on the themes embodied in the various CDEs'. Due to the students' evolving role in shaping our future, as well as the inevitability of the increasing needs of future generations due to societal challenges such as health, demographic change, and wellbeing [16] , it is essential that they are armed with design methods for tackling the challenges of stereotypes, prejudice, and discrimination. Furthermore, they must gain valuable experience of interdisciplinary work in order to be prepared for the 'real' world, outside of university. Pullin discusses CD as one of the emerging approaches to overcoming stigma in products in his work on how design can meet the needs of those with disabilities [17] . By combining PRS and CD, the students obtained valuable experience of how the SFD Toolkit (i.e. PAMS and PIMS; [3] ) can assist during a design process; moreover, just when they had decided on a concept they were forced to leave their comfort zones, embrace CD, and take a walk on the 'dark side' of design thinking [5] . As expected, the contrast between the traditional way of designing and this approach produced an interesting 'a-ha' moment in the classroom, which then led to interesting discussionsboth among the students and with the tutors. To quote two of the students: "By first looking for solutions to the problem, we briefly researched the chosen issue. But by totally changing direction on Wednesday, we were able to make even better and more focused critical designs, I think"; "For me, the switch from stigma-free design to critical design was an eye-opener. Without that switch, we would not have been able to get the point of critical design so fast". Although more interdisciplinary workshopsat both Bachelor's and Master's degree levels, primarily within creative disciplines such as design and architecturemust be held in order to further develop the workshop layout and generate more CDEs, this paper argues that CD is a worthwhile method of teaching and learning about (product-related) stigmas. Incorporating the methodological approaches presented herein into education programmes would provide the next generation of designers, architects, etc. with greater insight into what it means to design for stigma and, moreover, what may occur if they do not consider this aspect of design [Ibid.]. Moreover, the CDEs have another function; they provoke thought experiments among those who come into contact with them, working as 'provo-probes' during the design process and as artefacts in a gallery. Analysis of the reactions of visitors to the WS3 and WS4 exhibitions suggests that the provocative and sensitive elements of the various CDEs have a clear impact on peoples' emotions and could play a key role in raising their awareness. Thus, the CDEs may have a positive impact on social attitudes towards products, services, environments, systems, etc. in the future. Whether CD alone can help in battling stereotypes, prejudices, discrimination, and stigmain so doing achieving a more diverse and inclusive societywe don't quite know but are sure that it's a good way to start!
